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(£) An image transfer device. 




© An image transfer device for transferring an clear 


guiding means for a inked image of the film onto the 


image to a transfer object includes transport means 


object on the stage, a transfer roller for transferring 


for a transferring film, image writing means for trans- 


the inked image to the object, and a peel roller 


ferring ink from a transfer ribbon onto the film by a 


disposed in the vicinity of the transfer roller for 


thermal head, a stage for fixing a transfer object, a 


peeling the transferred film from the object. 



CM 
< 

in 
oo 

in 
oo 
in 



a. 

LU 



Rank Xerox (UK) Business Services 

I3. to/3.00/3. 3. a\ 



BEST AVAILABLE COPY 



rN'SDOClD: <EP_. 



_058SS52A2_I_> 



EP 0-585 852 A2 



FIG.1 




1 



€P 0-585 852 A2 



2 



{FIELD OF THE INVENTION] 

This invention relates to an image transfer de- 
vice for transferring an image comprising char- 
acters to a transfer object by pressing a heated 
transfer film on the object. 

[BACKGROUND OF THE INVENTION] 

Conventionally, a transfer ribbon is placed over 
a card, and desired image data is transferred to the 
card by means of a thermal head. 

This ribbon is coated uniformly with a sublimat- 
ing dye which is transferred to the card by the 
action of heat. Substances which are capable of 
transferring dyes are limited to for example polyes- 
ter, acrylic resin and polyvinyl chloride. 

Japanese Patent Laid Open No. Sho 63-81093 
proposes a two step transfer process wherein other 
substances can be used to transfer the image. 
According to this process, a rotating drum and a 
thermal head are provided as a mechanism for 
transferring transfer ink to a adhesive layer on a 
transfer film. 

In the first step, the transfer film having the 
adhesive layer is placed on the rotating drum, the 
transfer ribbon having the sublimating dye is 
placed over the adhesive layer of the film, and an 
image is written on the adhesive layer by the 
thermal head. 

In the second step, the image on the transfer 
film and the adhesive layer are heated and pressed 
onto a card by a heating roller so as to transfer the 
image to the card. 

In the first step of the aforesaid process, an 
elastic layer consisting of chloroprene rubber may 
be provided on the drum surface to improve the 
contact between the transfer film and the ribbon. 
However, when heat is applied, the heat is trans- 
mitted to the elastic layer through the transfer 
ribbon and film, and sometimes causes the elastic 
layer to rupture. 

In the first step, if an elastic layer consisting of 
silicone rubber is provided on the drum surface, 
the elastic film does not rupture. In this case how- 
ever the transfer film does not slip easily, air enters 
between the silicone rubber and the transfer film, 
and if the surface is dirty, air gaps with the transfer 
film can easily form. If there are such air gaps, 
image quality deteriorates, little heat is transmitted 
from the transfer film to the elastic layer, and heat 
from the thermal head accumulates in the film. This 
may cause heat rupture of the base tape of the 
ribbon, and tearing. 

Further, the transfer ink has thermoplasticity. 
Consequently in the second step, if the film and 
the card are in contact with each other for a long 
period after the image is transferred to the card, 



the ink on the card may be re-transferred to the 
film when the temperature falls, leading to a dete- 
rioration of the quality of the image on the card. 
Further, as the transfer film is thin, the film tends to 

5 wrinkle when the image is applied by the roller to 
the card by heating under pressure so that the 
quality of the image transferred to the card again 
deteriorates The film is continuously stretched from 
the image writing part to the transfer part so that if 

10 any wrinkles form in the transfer part, they will 
extend to the image writing part which is upline 
from the transfer part, and continuous image trans- 
fer will then no longer be possible. 

75 [BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. t is a schematic view of an image transfer 
device. 

Fig. 2 is a perspective view of the image trans- 
20 fer device shown in Fig. 1 . 

Fig. 3 is a view showing a vertical section 
through a rotating drum. 

Fig. 4 is a view showing a horizontal section 
through the rotating drum shown in "Fig. 3. 
25 Fig. 5 is a lateral view of an object transfer 

part. 

Fig. 6 is a plan view of a moving frame. 

Fig. 7 is an enlarged lateral view of the essen- 
tial features of a transfer unit. 
30 Fig. 8 is a cut-away view of the transfer unit 

shown in Fig. 7. 

Fig. 9 is a front view of a first arm. 

Fig. 10 is a front view of a second arm. 

Fig. 1 1 is a lateral view of a transfer roller for 
35 use with a card. 

Fig. 12 is a horizontal section through the 
transfer roller for use with axard. 

Fig. 13 is a horizontal section through a trans- 
fer roller for use with a booklet. 
40 Fig. 14 is a lateral view of the transfer roller for 

use with a booklet. 

Fig. 15 is a plan view of a transfer roller where- 
of the pressing surface is concave. 

Fig. 16 is a section showing the laminated 
45 structure of the surface of the transfer roller in Fig. 
15. 

^ig. 17 is a plan view of a transfer film whereon 
a color image is formed. 

Fig. 18 is a schematic view showing the overall 
so construction of an image transfer device according 
to another embodiment of this invention. 

Fig. 19 is a view showing a transfer film and 
transfer ribbon fixed to a rotating drum. 

Fig. 20 is another view showing the transfer 
55 film and transfer ribbon fixed to the rotating drum. 

Fig. 21 is a plan view of a card to which 
images are transferred by the image transfer de- 
vice according to this embodiment. 
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Fig. 22 is a section through a card to which 
images are transferred by the image transfer de- 
vice according to this embodiment. 

{EMBODIMENTS] 

One embodiment of this invention will now be 
described in more detail with reference to the at- 
tached drawings. 

Fig. 1 is a schematic view of an image transfer 
device according to one embodiment of this inven- 
tion. 

A main body 2 comprises a film transport part 
10 which transports a transfer film 11, an image 
writing part 30, and a transfer part 50. 

As shown in Fig. 2, the image transfer device 1 
comprises the main body 2 and a stage 3. The 
stage 3 slides in and out from a hole 2a of the 
main body 2. According to this embodiment, shal- 
low depresssions 6, 7 are formed in the stage 3 
which accommodatea card 4 consisting mainly of a 
synthetic resin, and a booklet 5 like as a passport 
consisting mainly of paper. The depressions 6, 7 
are of such shapes that the card 4 and booklet 5 fit 
into them, and are of such depths that the card 4 
and booklet 5 sink into them approximately half- 
way. The thicknesses of the card 4 and booklet 5 
are different, and the height of the surface to which 
an image is transferred may be suitably set by 
adjusting the depths of the depressions 6, 7. Fixing 
tags 8 are provided on the edge of the depression 
6 into which the booklet 5 fits, these tags 8 holding 
the booklet 5 open at a page onto which it is 
desired to transfer an image. The stage 3 is pro- 
vided with a handle 3a. The control unit of the main 
body of the device comprises a control panel 9 
which is provided with an ON/OFF switch, card 
switch C and booklet switch S. 

As shown in Fig. 1, the film transport member 

10 is provided with a supply reel 12 on which the 
transfer film 11 consisting of a transparent film is 
wound, and a winding reel 13 for winding this 
transfer film 1 1 . 

A adhesive layer on which an image is written 
by a thermal head 31 and transfer ribbon 35, is 
formed on one side of the transfer film 11. 

After the transfer film 11 has been stretched 
from the supply reel 12 to the image writing part 30 
and transfer part 50, it is wound onto the take-up 
reel 13. 

According to this embodiment, the transfer film 

11 may be paid out from the supply reel 12 to the 
take-up reel 13, or paid out from the take-up reel 
13 to the supply reel 12. 

The transfer film 11 paid out from the supply 
reel 12 is wound several times on a rotating drum 
40 via a first guide roller 14, second guide roller 
15, upline tension roller 16, third guide roller 17, 



fourth guide roller 18 and contact roller 19. 

The transfer film 11 which is wound on the 
rotating drum 40 is transported to the transfer part 
50 via a contact roller 20, 5th guide roller 21 , 6th 
5 guide roller 22, downline tension roller 23, 7th 
guide roller 24, upper roller 25 and lower roller 26, 
and is then wound from the transfer part 50 onto 
the take-up reel 13 via the lower roller 26. 

Inside the image writing part 30, the transfer 
w film 11 is wound onto the rotating drum 40, and 
while the film 11 is fixed by the contact rollers 19, 
20, the rotating drum 40 rotates forwards and back- 
wards 4 times. 

When the rotating drum 40 is annotating cloc- 
75. kwise, ink on the transfer ribbon 35 is transported 
to the transfer film 11 by the thermal head 31. 

When the rotating drum 40 is rotating clock- 
wise, the contact rollers 32, 32 separate from the 
drum 40, the thermal head 31 separates from the 
20 drum 40, and the transfer ribbon 35 is wound from 
a supply reel 33 to a take-up reel 34. 

The image writing part 10 transfers a color 
image to the transfer film 11 on the drum 40 by 
means of the thermal head 35 and transfer ribbon 
25 35. 

The transfer ribbon 35 comprises a base tape, 
and a heat transfer ink on this base tape. 

The dye of the heat transfer ink may for exam- 
ple be a sublimating dye of the anthraquinone type, 

30 azo type or naphthaquinone type. In addition, a 
wax type heat transfer material may also be used 
comprising a binder such as paraffin wax or -car- 
nuba wax mixed with a dye and/or pigment. There 
is no particular limitation on these dyes and pig- 

35 ments, specific examples being carbon black, cry- 
stal violet, kayacet blue and methylene blue. Ac- 
cording to this embodiment, different regions of the 
transfer ribbon 35 are coated with magenta, yellow, 
cyan and black paint, and are wound from the 

40 supply reel 33 to the take-up reel 34 via the ther- 
mal head 31 . 

As shown in Fig. 11, images formed by ma- 
genta, yellow, cyan, black paint are progressively 
superposed on the transfer film 1 1 so as to form a 

45 color image 36. The symbol 37 in Fig. 17 is an 
image identification mark comprising of hologram. 

The rotating drum 40 of the image writing part 
30, as shown in Figs. 3 and 4, comprises a cylin- 
drical drum body 41, an elastic layer 43 covering 

so the outer circumference of the drum body 41 , and 
a cover layer 45 superposed on the elastic layer 
43. 

There is no particular limitation on the material 
of which the drum body 41 consists provided it has 
55 the desired rigidity, specific examples being metals 
such as stainless steel, aluminum and brass, resins 
such as polycarbonate, polyacetal and polyamide, 
and ceramics such as alumina. 
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The elastic layer 43 .consists of a silicone 
elastomer. 

The silicone elastomer has an excellent heat 
resistance and a suitable elasticity. The elastic 
layer 43 therefore confers elasticity on the surface 
of the drum 40, and improves the contact between 
the drum 40 and the film 1 1 when heat is being 
transferred. 

The silicone elastomer of which the elastic 
layer 43 is comprised may be LTV (addition reac- 
tion type, liquid silicone elastomer), RTV (conden- 
sation reaction type, room temperature effect sili- 
cone elastomer), or HTV (heat vulcanized type, 
silicone elastomer). 

Further, the silicone elastomer may be a non- 
foam type, or a foam type in order to confer 
flexibility. 

The elastic layer 43 should have a thickness of 
0.5 - 50 mm, but more preferably has a thickness 
of 1 - 10 mm. 

The cover layer 45 consists of a heat-resistant 
polymer compound. 

Specific examples of this heat-resistant com- 
pound are polytetrafluoroethylene(PTFE), the 
copolymer of tetrafluoroethylene and perfluoroalkyl- 
vinylether, polyethylenenaphthalate, polyimide, 
polyamidoimide, polyetherimide and poly- 
phenylenesulfide. 

The cover layer 45 may be given electrical 
conduction properties by adding an electrically 
conducting filler to the aforesaid resins. Examples 
of such electrically conducting fillers are non-metal 
fillers such as carbon, sodium alkylbenzenesul- 
fonate or polyvinylcarbazol, and metal fillers such 
as indiumtin oxide, Ag compounds and Sn com- 
pounds. 

By giving electrical conduction properties to 
the cover layer 45, adhesion of the film 11 to the 
drum 40 by static electricity can be prevented. 

The cover layer 45 should have a thickness of 

10 - 1000 u m, but more preferably has a thick- 
ness of 50 - 500 u m. 

As the cover layer 45 has an excellent heat 
resistance and a small frictional coefficient, the film 

11 is supported on the surface of the drum 40 
uniformly and in intimate contact with it, so that a 
clear image is formed by heat transfer on the film 
11. 

The aforesaid heat-resistant polymer com- 
pound may be formed such that its surface rough- 
ness is 2 - 5 u m. This permits the film 11 to be 
supported on the surface of the drum 40 uniformly 
and in intimate contact with it, and also has an 
added advantage in that it permits heat conducted 
from the thermal head 31 to be effectively dis- 
sipated. Further, as the cover layer 45 has ex- 
cellent soiling resistance, air gaps do not occur 
between the film 11 and drum 40 due to dirt 



852 A2 6 



adhering to the surface. 

A clear image is therefore formed on the film 
11, and as the heat of the thermal head 31 is 
smoothly dissipated, tearing of the ribbon 35 is 

5 prevented. The elastic layer 43 on the drum 40 has 
both elasticity and heat resistance, while the cover 
layer 45 has excellent heat resistance, a low fric- 
tional coefficient and excellent anti-soiling prop- 
erties. As a result, the running properties of the film 

w 1 1 are improved, dirt does not adhere to it easily, 
and it can be made to adhere to the drum 40 
uniformly in intimate contact with the drum. 

Due to this cover layer 45, heat conducted 
from the thermal head 31 via the ribbon 35 and film 

75 1 1 can be effectively absorbed, tearing of the rib- 
bon 35 can be prevented, and clear images can be 
continuously formed by heat transfer. 

According to the aforesaid embodiment, the 
support member supporting the film 11 and ribbon 

20 35 was cylindrical, e.g. the drum 40. The support 
member is not however limited to a drum, and it 
may for example have the shape of a flat plate or a 
belt. 

Fig. 5 is a lateral view of an object transfer 
25 part. Fig. 6 is a plan view of a moving frame. Fig. 7 
is an enlarged lateral view of the essential features 
of a transfer unit. 

Fig. 8 is a cut-away view of the transfer unit 
shown in Fig. 7. 
30 The transfer part 50 is a part which transfers a 

color image, which has already been transferred to 
the film 11, to a card 4 or booklet 5. 

The transfer part 50 is mounted on a rectangu- 
lar moving frame 60 which moves horizontally with 
35 respect to a frame "51 comprising the main body 2. 

The transfer part 50 consists of a transfer unit 
52 for transferring images to the booklet 5, and a 
transfer unit 53 for transferring images to the card 
4. 

40 Although the transfer units 52, 53 have different 

transfer rollers 56, 57, the units 52, 53 have the 
same transfer roller support mechanism and swing 
mechanism. The description of the support mecha- 
nism and swing mechanism for the transfer roller 
45 56 may therefore also be understood as applying 
to the transfer roller 57. 

The support mechanism and swing mechanism 
for the transfer roller 56 will now be described. 
The transfer unit ^52 comprises a first axis 70, 
50 second axis 71, first arm 54, second arm 55 and 
the transfer roller 56. 

The first axis 70 and second axis 71 are sup- 
ported by a pair of lateral walls 50a, 60b -compris- 
ing the moving frame 60. 
55 The first axis 70 is supported on a bearing 72 

of the lateral wall 60a. 

A bearing 74, gear 75, gear 79 and pinion 81 
are supported on the first axis 70. 
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The bearing 74 is supported by the first axis 70 
such that it is free to rotate. 

The bearing 75 is supported by the first axis 70 
such that it is free to rotate. 

The gear 79 is fixed on the first axis 70. 

The pinion 81 is fixed on the first axis 70. 

The first arm 54 is fixed on the gear 75 of the 
first axis 70. 

The second arm 55 is fixed oh the gear 74 of 
the first axis 70. 

The gear 79 of the first axis 70 engages with a 
gear 80 fixed to one end of the transfer roller 56. 

The pinion 81 of the first axis 70 engages with 
a rack 82 fixed to a frame 51 comprising the base 
of the main body 2. When the moving frame 60 
moves, the pinion 81 is rotated by the rack 82 and 
the first axis 70 rotates. Due to the rotation of the 
first axis 70, the gear 79 rotates, the gear 80 
rotates and the transfer roller 56 rotates. 

A gear 76 which engages with the gear 75 is 
fixed on the second axis 71 . 

Fig. 7 shows a DC motor 77 which rotates the 
rollers 56, 57. The DC motor 77 is attached to a 
side of the moving frame 60. A gear 78 is fixed to 
the output shaft of the motor 77. The gear 78 
rotates the second axis 71 via the gear 76. 

The torque of the DC motor 77 is transmitted 
to the gear 75 by the gears 78, 76. 

The gear 75 freely rotates with respect to the 
first axis 70, and the first arm 54 fixed to a side of 
the gear 75 swings up and down about the first 
axis 70 as center. When the first arm 54 swings up 
and down, the roller 56 moves between an upper 
retracted position (UP) and a lower transfer position 
(DOWN). 

A set of pressure rollers 83, 83 is supported 
free to rotate on the second arm 55. The set of 
pressure rollers 83, 83 is aligned parallel to the 
rotation axis of the roller 56, and is installed near to 
the roller 56. 

The first arm 54 and second arm 55 perform a 
concerted action due to a pin 84 and hole 85. The 
pin 84 projects from the first arm 54, and the hole 
85 forms an opening in the second arm 55. The 
second arm 55 rotates about the first axis 70 as 
center. A spring 87 is held on a pin 86a of the 
second arm 55. One end of the spring 87 is sup- 
ported by a pin 86b, the other end of the spring 87 
being supported by the pin 84. The spring 87 
exerts an elastic force which tends to push the first 
arm 54 and the second arm 55 apart from each 
other. 

Due to the rotation of the motor 77, the first 
arm 54 swings from its retracted position (UP) to its 
transfer position (DOWN), thereby compressing the 
spring 87 so that it pushes the second arm 55 
over. The second arm 55 therefore presses the 
pressure rollers 83, 83 into contact with the film 1 1 



on the stage 3, and the transfer roller 56 then 
moves into position above the film 1 1 . 

Peel rollers 90, 91 which separate the film 11 
from the card 4 are disposed on the moving frame 
5 61 such that they are free to rotate. The peel 
rollers 90, 91 are provided on both the transfer unit 
52 and transfer unit 53. The peel rollers 90, 91 are 
situated further downline than the pressure rollers 
83 which are situated downline from the film 11, 
10 and they are installed in a position slightly above 
the card 4 when the roller 56 is in the transfer 
position (DOWN). 

The distances between the peel rollers 90, 91 
and pressure rollers 83 are made short so that the 
75 film 11, to which image transfer by the roller 56 
has been completed, can be separated from the 
card 4 before the temperature cools. 

According to this embodiment, the peel rollers 
90, 91 are set such that there is an acute angle 
20 between the film 11 which extends from the pres- 
sure roller 83 to the peel rollers 90, 91, and the 
surface of the card 4. 

Guide rollers 94 are also installed free to rotate 
at the front end of the pressure roller 83 on both 
25 the front transfer unit 52 and rear transfer unit 53 of 
the moving frame 60. 

As shown in Fig. 5, one set of upper and tower 
rollers 61, 61 is installed at the front and rear on 
the side of the moving frame 60, a cam piece 62 
30 being sandwiched between each set. The frame 60 
is guided by the cam piece 62 and the upper, 
lower rollers 61, 61, and it slides in a horizontal 
direction with respect to the frame 51. A nut 62 
projects from the side of the frame 60. A ball screw 
35 63 connected to the output shaft of a pulse motor 
59 is screwed into the nut 62, and the frame 60 
moves in a straight line driven by the pulse motor 
59. 

The roller 56 is supported such that it is free to 

40 rotate via a bearing 54a of the first arm 54. A gear 
80 is formed on the outer circumference of the 
bearing 54a. 

A space piece 56a is formed inside the roller 
56, a halogen lamp heater 58 being installed inside 

45 this space piece 56a. The halogen lamp heater 58 
is heated via a conductor 58a. The halogen lamp 
heater 58 is supported by an arm 58c, this arm 58c 
being fixed to the first arm 54 via a spacer 58b. 
The rollers 56, 57 have a shape which cor- 

50 responds to that of the object to which it is desired 
to transfer an image. 

The roller 56 is used for transferring an image 
to the card 4, while the roller 57 is used for 
transferring an image to the booklet 5. 

55 A small cylindrical surface 64 not in contact 

with the film 11 and a large, cylindrical pressing 
surface 65 are formed on the outer circumference 
of each of the rollers 56, 57. The width W1 and 



9 



EP 0 585 852 A2 



10 



length L1 of the pressing surface 65 is identical to 
the width W1 and length L1 of a color image so as 
to correspond with the image region which it is 
desired to transfer. 

There is no particular limitation on the material 
of the rollers 56, 57 provided that it has a suitable 
rigidity, specific examples being metals such as 
stainless steel, aluminum and brass, resins such as 
polycarbonate, polyacetal and polyamide, and ce- 
ramics such as alumina. 

According to this embodiment, the entire inner 
wail surfaces of the rollers 56, 57 are blackened by 
coating them with black paint. This paint must be 
heat-resistant, and may for example be a silicone 
resin type paint. 

The rollers 56, 57 which are heated by the 
halogen heater 58 radiate heat to the outside. By 
coating the inner walls of the rollers 56, 57 with 
black paint, damage of the heater 58 due to reheat- 
ing is prevented, and unevenness in the heating of 
the rollers 56, 57 is eliminated. The whole image 
area of the film 11 can therefore be heated uni- 
formly by the rollers 56, 57, and the image quality 
is improved. 

Uneven heating also causes the film 11 to 
wrinkle, therefore by eliminating such unevenness, 
wrinkling of the film 1 1 can also be prevented. 

The pressing surface 65 is a part which applies 
heat and pressure to the film 1 1 . The width W1 and 
length L1 of the pressing surface 65 of the card 
transfer roller 56 coincides with the width and 
length of the color image to be transferred to the 
card 4, whereas the width W2 and length 12 of the 
pressing surface 65 of the booklet roller 57 co- 
incides with the width and length of the color image 
to be transferred to the booklet 5. 

The pressing surface 65 comprises a central 
part C of smaller diameter than that of its end parts 
E perpendicular to the axial direction of the rollers 
56, 57, the outer diameter increasing progressively 
from C to E so as to form a concave surface as 
shown in Fig. 15. 

In order to improve slip with respect to the film 
11 , the pressing surface 65 is covered with a cover 
layer 65a consisting of a fluorinated polymer com- 
pound as shown in Fig. 16. 

Specific examples of this fluorinated polymer 
compound are polytetrafluoroethylene(PTFE), and 
the copolymer of tetrafluoroethylene and per- 
fluoroalkylvinylether. 

The cover layer 65a may also be given elec- 
trical conduction properties by addition of an elec- 
trically conducting filler to the aforesaid resins, 
examples of such fillers being non-metal fillers 
such as carbon, or metal fillers such as Sn com- 
poundsor Ag compounds. 

By giving electrical conduction properties to 
the cover layer 65a, adhesion of the film 1 1 to the 



roller 31 due to static electricity is prevented. 

This cover layer 155a should have a thickness 
of 2 - 100 u m, but more preferably has a thick- 
ness of the 3 - .25 u m. 
5 The cover layer 85a may be formed by powder 

coating or molding, non-electrolytic plating or tube 
coating. 

As the pressing surfaces 65 of the rollers 56, 
57 according to this embodiment have a concave 

w shape whereof the outer diameter is smaller in the 
central region C than in the end regions E, and this 
pressing surface 65 is coated with a cover layer 
65a consisting of a fluorinated polymer compound, 
the film 1 1 is transported smoothly in close contact 

75 with the pressing surface 65, and as a force acts 
on the film 11 in the width direction due to the 
concave surface, wrinkling of the film 11 is effec- 
tively prevented, and the color image is transferred 
clearly from the film 11 to the object. 

20 As the cover layer 65a has an excellent heat 
resistance and a small frictiona! coefficient, the film 
11 is pressed in close contact by the pressing 
surface 65. Further, as it has an excellent soiling 
resistance, air gaps between the film 11 and the 

25 pressing surface *65 due to surface dirt do not 
occur, and the image is transferred clearly. 

Further, as the pressing surface 65 for pres- 
sure heating of the film 1 1 and the smaller surface 
64 which does not come into contact with the film 

30 11 are formed on the outer circumferences of the 
rollers 56, 57, a part of the image information on 
the film 11 can be selectively transferred to the 
object. In this process, the edges of the image 
transferred to the object are transferred with par- 

35 ticular clarity. 

In this embodiment, the case has been de- 
scribed wherein the inner walls of the rollers 56, 57 
are blackened, however this blackening may be 
omitted depending on the material of the rollers 56, 

40 57, and the ratio of surface areas of the inner walls 
of the rollers 56, 57, to that of the outer surface of 
the heater 58. The stage 3 moves in and out of the 
main body 2 from a perpendicular direction with 
respect to the travel direction of the film 1 1 . 

45 In Fig. 2, when the booklet 5 is placed in a 

position to the left of the stage 3 and an operator 
switches a booklet switch (S) ON, the left-hand 
booklet transfer roller 57 applies heat and pressure 
to the transfer film 11 and booklet 5 so that image 

50 data consisting of character information and pic- 
tures is transferred to the booklet 5. 

The card 4 is on the right of the stage 3. If the 
operator presses a card switch (C) when there is 
no booklet 5 on the left, the booklet transfer roller 

55 57 withdraws to the position shown by the double 
dotted line, and the card transfer roller 56 applies 
heat and pressure to the film 1 1 and card 4 which 
are sandwiched between the roller 56 and the 
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stage 3. 

It is not predetermined whether the card 4 or 
booklet 5 is to be mounted on the stage 3, the 
transfer roller to be used being selected when 
performing transfer. The simplest selection method 
is to leave the choice to the operator, either the 
card switch (C) or booklet switch (S) being pressed 
depending on the object on the stage 3. 

The selection of the rollers 56, 57 may also be 
performed automatically. For automatic selection, 
an optical source and an optical sensor for detect- 
ing reflected light are installed at the respective 
positions of the card 4 and booklet 5 on the stage 
3. The outputs of these sensors are input to a 
collimator having a reference value for the reflected 
light, and the output of the collimator is input to a 
switch circuit which switches on either the card 
switch (C) or the booklet switch (S). 

Next, the action of this transfer part 50 will be 
described. 

A color image 36 formed by the image writing 
part 30 is transported to the transfer part 50 by the 
supply reel .12 and take-up reel 13. 

In the transfer part 50, transport of the film 1 1 
stops at a position wherein the color image 36 
formed by the image writing part 30 is close to a 
predetermined position facing the object. 

The first arm 54 is swung from its retracted 
position (UP) to its transfer position (DOWN) by the 
DC motor 77 depending on the operation of the 
card switch C or booklet switch S. One or both of 
the pressure rollers 83 of the transfer unit 52 or 53 
then presses or press the film 1 1 on the stage 3, 
this roller or rollers being situated above the film 
11. Next, the moving frame 51 is moved by the 
pulse motor 59, and the transfer roller 56 or 57 is 
rotated by engaging with the pinion 81 and rack 82. 

First, one end of the pressing surface 65 of the 
roller 56 or 57 coincides with one end of the image 
region of the film 1 1 , heat and pressure begin to be 
applied by the pressing surface 65 to the transfer 
object of the film 11. and the color image 36 is 
transferred to the card 4 or booklet 5 by rotation of 
the roller 56 or 57 accompanying the movement of 
the moving frame 51 . 

When the other end of the pressing surface 65 
of the roller 56 or 57 coincides with the other end 
of the image region of the film 1 1 , transfer of the 
color image 36 is completed. 

After transfer is completed, the small surface 
64 of the roller 56 or 57 is situated above the film 
1 1 . The frame 60 then moves to the right, and the 
peel rollers 90, 91 pass over the object so that the 
part of the film 1 1 heated and pressed on the card 
4 or booklet 5 is peeled off by these rollers 90, 91 . 
The roller 56 or 57 is swung into its upper retracted 
position (UP) by the DC motor 77 after it has 
rotated by a predetermined amount, and the mov- 



ing frame 60 moves back to the left to its original 
position. 

The film 11 is transported to the take-up reel 
13. After the film 11 has stopped, the operator 

5 takes the stage 3 out of the body 2, and removes 
the card 4 or booklet 5 on which the color image 
36 is formed. The next card 4 or booklet 5 is then 
positioned on the stage 3, and the stage 3 is re- 
inserted in the body 2. 

70 Color images 36 are then transferred progres- 
sively to the card 4 and booklet 5 as described 
hereintofore. 

According to this embodiment, the peel rollers 
90, 91 are arranged such that they are free to 

75 rotate in the frame 60. By making use of the 
motion of the frame 60 during image transfer, 
therefore, the part of the film 11 which has been 
transferred can be peeled off the card 4 or booklet 
5 so that a clear color image 36 is left. 

20 As the pressure rollers 83 were provided be- 

tween the transfer roller 56 or *57 and the peel 
rollers 90, 91 , the angle with respect to the upper 
surface of the stage 3 of the film 1 1 which extends 
from the rollers 83 to the peel rollers 90, 91 , can 

25 be arbitrarily set. According to this embodiment, if 
this angle is set to a small value, the peeling of the 
film 1 1 by the rollers 90, 91 proceeds smoothly. 

According to this embodiment, the pinion 81 
and rack 82 are permanently engaged, hence how- 

30 ever many times the frame 60 is caused to move 
back and forth, the region of the surface 65 of the 
roller 56 or 57 which is, in contact with the stage 3 
is always the same. 

Once the rotation angle of the rollers 56, 57 

35 has been adjusted with respect to the card 4 or 
booklet 5 on the stage 3, therefore, the adhesive 
layer of the transfer film 11 is transferred ac- 
curately to the desired part of the card 4 or booklet 
5, and a clear image 36 can be transferred. 

40 Further, since the rollers 56 and 57 -can swing 

away from or nearer to the transfer object as in this 
embodiment, the transport of the transfer film 11 
after transferring the color image, or the insertion of 
the stage 3 into the body 2 and its removal from 

45 same, are rendered easier. In this case, if a gear 
mechanism is further provided which permanently 
connects the pinion 81 and roller 56 or 57 as 
according to this embodiment, there is no adhesion 
of the adhesive layer of the transfer film 11 other 

50 than with the part of the object on which the image 
is to be formed, and a clear image can therefore 
be obtained. 

Next, an image transfer device according to 
another embodiment of this invention will be de- 

55 scribed with reference to the drawings. 

Fig. 18 is a schematic drawing of an image 
transfer device according another one embodiment 
of the invention. 



101 is a transfer film having an image layer as 
a first transfer layer. 

102 is a supply reel of a transfer film 101. 

103 is a take-up reel of the transfer film 101. 

104 is a transfer ribbon having an ink layer as 
a second transfer layer. 

105 is a supply reel of the transfer ribbon 104. 

106 is a take-up reel of the transfer ribbon 104. 
107a, 107b, 107c and 107d are guide rollers. 

108 is a rotating drum. 

109 are cylinders which function as a film fixing 
means for fixing the transfer film 101 on the rotat- 
ing drum 108. 

110 are cylinders which fix the transfer ribbon 
104 on the transfer film 101 of the rotating drum 
108. 111 is a thermal head which functions as a 
first transfer means. 

112 is a card which functions as an object to 
which an image is transferred. 

113 is a stage for mounting the card 112. 

114 is a thermal head which functions as a 
second transfer means for recording on the card 
112. 

115 is an optical sensor which functions as a 
transfer part detection means. 

116 is a CPU. 

117 is a keyboard for inputting information. 

118 is a monitor which functions as a display 
device. 

119 is a memory which functions as a storage 
device. 

The transfer film 101 is paid out from the 
supply reel 102, and is wound on the rotating drum 
108 via the guide roller 107a. The film 101 wound 
on the drum 108 is guided by the guide rollers 
107b, 107c and 107, and taken up by the take-up 
reel 103. The rotation direction and transport speed 
of the supply reel 102 and take-up reel 103 are 
determined by the structure of the image elements 
to be transferred to the card 112 on the stage 113. 
After transfer data on the card 112 has been read 
from the CPU 116 into the memory 119, com- 
mands are output via interfaces 102a, 103a to 
rotate motors at a predetermined rotation speed. 

The guide rollers 107a, 107b. 107c and 107d 
are free to rotate. The ribbon 104 is sent to the 
take-up reel 106 from the supply reel 105. The 
ribbon 104 has ink regions of different colors, i.e. 
yellow, magenta.cyan and black, which constitute a 
second transfer layer. 

The rotation of the supply reel 105 and take-up 
reel 106 in a forward direction is controlled so as to 
permit transfer of different color inks to the film 101 
on the drum 108. This control is performed by a 
command from the CPU 116 via a drive circuit 
105a which rotates the supply reel 105, and a drive 
circuit 105b which rotates the take-up reel 106. 
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•For example, if it is desired to transfer yellow 
ink followed by magenta ink of the ribbon 104 onto 
the imege layer part 101a of film 101 fixed, the 
cylinders 109,110 and thermal head 111 apart from 

5 drum 108, and the reels 102,103 bring the elected 
imege layer part 101a of the film 101 to the trans- 
fer start position on the drum 108. 

Next, the film 101 is fixed on the drum 108 by 
the pair of cylinders 109, and the supply reels 105, 

io 106 bring the ribbon 104 to the yellow transfer start 
position, and the pair of cylinders 110 fixes the 
ribbon 104 on the film 101. 

After fixing of the ribbon 104 and film 101 on 
the drum 108, the thermal head 111 touches with 

75 the ribbon 104 by cylinder 128 extending, and the 
drum 108 and the reels 102,105,103,106 rotates 
forwords and the thermal head 1 1 1 tranfer the ink 
of the ribbon 104 to that imege layer part 101a of 
the film 101 by the command of CPU 116. 

20 After completing of transfering yellow ink onto 

the film 101 from ribbon 104, the cylinder 110 and 
thermal heads rerease the film 101, and the drum 
108 and the reels 102, 103 are rotated backwards 
with the cylinder 109. 

25 When the elected imege layer part 101a of the 
film 101 has returned to the contact position of the 
thermal head 111 by backwards rotation of the 
drum 108, the drum 108 stops backwards rotating, 
and the supply reel 105 and take-up reel 106 wind 

do up the ribbon 104 so as to bring the starts position 
of magenta onto the elected imege layer part 101a 
of the film 101. 

After bringing of the ribbon, the pair of cyl- 
inders 110 again fix the ribbon 104 on the film 101 

35 and then release the ribbon. After transfer of ma- 
genta is complete, the same procedure is repeated 
to transfer cyan and black. 

The drum 108 constitutes a film support roller 
which is an essential component of the invention. It 

40 is driven by a motor 120 via a motor drive circuit 
121 connected to the CPU 116, and is rotated in 
the forward or backward direction by control ^com- 
mands from the CPU 116. According to this em- 
bodiment, the rotation torque of the motor 120 is 

45 transmitted by a belt, but it may also be transmit- 
ted by means of a chain or gear mechanism. 

The film fixing means which is an essential 
component of the invention comprises the pair of 
cylinders 109, 109 provided on the drum 108. This 

so pair of cylinders 109, 109 extends along the line of 
the rotation axis of the drum 108, and each of the 
cylinders is supported by a pair of arms 121 on the 
left and right of the drum 108. The bases of the 
arms 121 are supported free to pivot on the side 

55 ends of the drum 108, and the free ends of the 
arms 121 are each supported by one end of four 
extensible air cylinders 122. The other ends of the 
air cylinders 122 are supported such that they are 
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free to rotate on the side ends of the drum 108. 
The extension and contraction of the air cylinders 
122,126,128 are controlled by the CPU 116 via an 
air cylinder drive circuit 123, 127, 129. 

As shown in Figs. 19 and 20, when the drum 
108 with the film 101 wound around it is rotated 
forwards or backwards in order to rotate the film 
101 and drum 108 together, the air cylinder 122 
are contracted by a command from the CPU 116 
so as to bring the cylinders 109, 109 into pressure 
contact with the circumference of the drum 108, 
thereby fixing the film 101 on the drum 108. 

When the film 101 is to be wound on the take- 
up reel 103 without turning it together with the 
rotating drum 108, the air cylinders 122 extended, 
and the film 101 is wound on the take-up reel 103 
from the supply reel 102 due to the rotation torque 
of the take-up reel 103. 

The ribbon fixing means which is an essential 
component of this invention comprises the pair of 
cylinders 110, 110 parallel to the rotation axis of 
the drum 108. Each of the cylinders 110, 110 is 
supported by a pair of arms 125 on the left and 
right of the drum 108, these arms 125 being sup- 
ported by four air cylinders 126. The contraction of 
the air cylinders 126 causes the arms to pivot so 
as to fix the ribbon 104 on the film 101 such that 
the ribbon cannot move, the extension of the air 
cylinders 126 releasing the ribbon 104. The air 
cylinders 126 are driven via the air cylinder drive 
circuit 130 by a command signal from the CPU 
116. 

First and second optical sensors, not shown, 
are provided on the circumference of the drum 108 
in order to position a predetermined area of the 
image layer on the film 101, and a predetermined 
area of the ink layer of the ribbon 104. The first 
optical sensor detects the image layer of the film 
101 which is to be transferred, while the second 
optical sensor detects the ink layer of the ribbon 
104. 

Light-emitting devices, not shown, are disposed 
at a small distance from the drum 108 so as to 
irradiate the first and second optical sensors on the 
drum 108. The first and second optical sensors 
detect the light from these devices via the film 101 
and ribbon 104 so as to position the predetermined 
transfer areas of the film 101 and ribbon 104. 

Transparent and opaque marks are formed on 
the film 101 and ribbon 104 so as to identify 
respective areas which are to be transferred. These 
transfer areas are identified according to whether 
the light from the optical devices is transmitted or 
obstructed by the marks. 

The thermal head 1 1 1 comprises a first transfer 
device which is an essential component of this 
invention. The thermal head 111 transfers an ink 
layer of the ribbon 104 to the image layer of the 



film 101 fixed on the circumference of the drum 
108. The head 111 has a pivot center at one end, 
the other end being provided with an array of heat- 
emitting bodies each of equal size to the image 

5 elements to be transferred. One *end of an exten- 
sible air cylinder 128 is fixed to the middle part of 
the thermal head 111. The air cylinder 128 extends 
and contracts by receiving control commands from 
the CPU 116 via an air cylinder drive circuit 129, 

70 and thereby brings the thermal head 1 1 1 into con- 
tact with or releases it from the surface of the 
ribbon 104 on the drum 108. 

The heat-emitting bodies of the thermal head 
111 are disposed in the width direction of and in 

75 contact with the ribbon 104 wound on the drum 
108, and are controlled to emit heat by the -CPU 
116 via a drive circuit 130. 

The stage 113 comprises a transfer object sup- 
port device for mounting the card 112 which func- 

20 tions as a transfer object, the -card 112 being 
positioned on the stage 1 1 3 in this embodiment by 
projections which touch the front, rear, left and right 
edges of the card. An air adsorption hole and a 
throughhole are provided on the upper surface of 

25 the stage 113. An optical sensor for detecting re- 
flected light may be installed in this throughhole for 
detecting the edges or predetermined areas of the 
card 112, the card 112 being fixed by aspirating air 
through the stage. 

30 The film 101 moves above the card 112 on the 
stage 113. This film 101 is fixed on the upper 
surface of the stage 113 by a pair of rising and 
falling pressure rollers 131, 131 driven by an air 
cylinder drive mechanism, not shown. This pair of 

35 pressure rollers 131, 131 and the stage 113 to- 
gether comprise a positioning means which fixes 
the positional relationship between the film 101 and 
the card 112 described in claim 2 of this invention. 
The stage 113 may be moved in an up- 

40 ward/downward direction by a raising and lowering 
device 132. This raising and lowering device 132 
comprises a guide mechanism which lifts the stage 
113 up and down, a gear mechanism which lifts the 
stage 113 up and down, a motor which provides a 

45 driving force and a motor drive circuit which drives 
the motor. The stage 113 is lifted up and down by 
control commands from the CPU 116 via this motor 
drive circuit. 

For example, when transporting the film 101 

so from the supply reel 102 to the take-up reel 103, or 
when transporting it from the take-up reel 103 to 
the supply reel 102, the stage 113 is on standby in 
the lowered position. 

When transfer from the ribbon 104 by the 

55 thermal head 111, the first transfer device, has 
been completed, the area on the film 101 to which 
transfer has been completed is transported above 
the card 112 on the stage 113, and when this area 
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for transferring ink from a transfer ribbon onto the 
film by a thermal head, a stage for fixing a transfer 
object, a guiding means for a inked image of the 
film onto the object on the stage, a transfer roller 
for transferring the inked image to the object, and a 
peel roller disposed in the vicinity of the transfer 
roller for peeling the transferred film from the ob- 
ject. 

Claims 

1. An image transfer device comprising: 

transport means for transporting a film 
having at least a first transfer layer on a sup- 
port. 

image writing means for bringing a transfer 
ribbon into contact with said first transfer layer 
of said film, and transferring transfer ink on 
said ribbon to said layer by means of a ther- 
mal head so as to form an image on said 
layer, 

a stage for fixing a transfer object, and 
transfer means for guiding said film where- 
on said image has been formed by said ribbon 
onto said object on said stage, and transferring 
said image on said film to said object by 
heating and applying pressure to said object 
via said film by means of a transfer roller, 

wherein a peel roller for peeling said sup- 
port of said film adhering to said transfer ob- 
ject from said object downline from where said 
film passes over said transfer roller, is dis- 
posed in the vicinity of said transfer roller. 

2. An image transfer device as defined in claim 1 
wherein a pressure roller which is free to rotate 
and which presses said film onto said stage, is 
provided between said transfer roller and said 
peel roller. 

3. An image transfer device as defined in claim 1 
wherein said stage is provided with a plurality 
of supports having a shape depending on the 
shape of said transfer object, and said transfer 
roller may comprise a plurality of transfer roll- 
ers of different shapes depending on the 
shapes of a plurality of transfer objects. 

4. An image transfer device as defined in claim 1 
wherein said transfer means comprises: 

a movable frame which can move in a 
straight line on said stage, a transfer roller 
supported by said movable frame having a 
small diameter surface separated from the sur- 
face of said transfer object, and a pressure 
surface which applies heat and pressure to a 
transfer film on said transfer object, 

a rack provided on the frame of said im- 
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age transfer device, this rack extending in the 
direction of motion of said movable frame, and 
a pinion connected to the side of said transfer 
roller which engages with -said rack, and which 
5 rotates said transfer roller when said frame 

moves. 

5. An image transfer device as defined in claim 1 
wherein said transfer means comprises: 

70 a movable frame which can move in a 

straight line on said stage, a transfer roller 
supported by said movable frame having a 
small diameter surface separated from the sur- 
face of said transfer object, and a pressure 

15 surface which applies heat and pressure to a 

transfer film on said object, 

a rack provided on the frame of said im- 
age transfer device, this rack extending in the 
direction of motion of said movable frame, 

20 a pinion connected to the side of said 

transfer roller which engages with said rack, 
and which rotates said transfer roller when said 
frame moves, 

a swing mechanism attached to said trans- 

25 fer roller which swings said transfer roller away 

from or closer to said transfer object, and 

a gear mechanism which permanently con- 
nects said pinion to said transfer roller when 
said transfer roller is moved by said swing 

30 mechanism. 

6. An image transfer device as defined in claim 1 
wherein said transfer roller of said transfer 
means to press said transfered film has a 

35 central part whose surface is a concave press- 

ing surface and whose diameter is smaller than 
that of both side ends of said roller. 

7. An image transfer device as defined in claim 1 
40 wherein said transfer roller of said transfer 

means has a central part whose diameter is 
smaller than that of both side ends and whose 
surface is a concave pressing surface, said 
pressing surface being coated with a fluorinat- 
45 ed polymercompound. 

8. An image transfer device as defined in claim 1 
wherein said transfer roller of said transfer 
means comprises a roller body having a cylin- 

50 drical shape and a halogen lamp heater dis- 

posed inside said roller body, the inner surface 
of said roller body being blackened. 

9- An image transfer device as defined in claim 7 
55 wherein said fluorinated polymer compound is 

polytetrafluoroethylene. 
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10. An image transfer device as defined in claim 7 
wherein said fluorinated polymer compound is 
a copolymer of tetrafluoroethylene and per- 
fluoroalkylvinylether. 

11. An image transfer device as defined in claim 1 
wherein said fluorinated polymer compound 
has been given electrical conduction properties 
by admixture of an electrically conducting filler. 

12. An image transfer device comprising: 

transport means for transporting a transfer 
film having at least a support and a first trans- 
fer layer, 

image writing means for bringing a transfer 
ribbon into contact with said first transfer layer 
of said film, and transferring transfer ink on 
said ribbon to said layer by means of a ther- 
mal head so as to form an image on said 
layer, 

a stage for fixing a transfer object, and 
transfer means for guiding said film where- 
on said image has been formed by said ribbon 
onto said object on said stage, and transferring 



15. An image transfer device as defined in claim 
12 wherein said heat-resistant polymer com- 



pound is polyethylenenaphthalate. 

16. An image transfer device as defined in claim 
12 wherein said heat-resistant polymer com- 

5 pound is a polyimide, polyamidoimide or 

polyetherimide. 

17. An image transfer device as defined in claim 
12 wherein said heat-resistant polymer com- 

10 pound is polyphenylenesulfide. 

18. An image transfer device as defined in claim 
12 wherein said cover layer is given electrical 
conduction properties by admixture of an elec- 

75 trically conducting filler. 

19. An image transfer device as defined in claim 
12 wherein said main body is formed in a 
cylindrical shape. 

20 

20. An image transfer device as defined in claim 
12 wherein said main body is formed in a flat 
shape. 

21. An image transfer device comprising: 
a transfer film having at least a support 

and a first transfer layer, 

a transfer ribbon having a transfer ink layer 
for transferring ink to a surface on which *said 
first transfer layer on said transfer film is 
formed, 

a support roller for winding said transfer 
film on its outer circumference such that said 
first transfer layer is exposed, 

transfer film fixing means which rotates 
together with said support roller, and which 
presses said transfer film wound on said roller 
onto or releases it from the surface of said 
roller, 

transfer ribbon guide means which brings 
an area where said transfer ink layer of said 
transfer ribbon is formed, into contact with the 
surface on which said first transfer layer of 
said transfer film fixed on said support roller 
by said fixing means is formed, said guide 
means being free to rotate together with said 
support roller, 

image writing means for transferring said 
transfer ink layer of said transfer ribbon to -said 
transfer film fixed on the outer circumference 
of said support roller, 

a stage for mounting said transfer film on 
which image writing has been completed by 
said image writing means, on a transfer object, 
and 

secondary transfer means comprising a 
row of heating bodies spaced apart at small 
pitch intervals in at least the width direction of 



said image on said film to said object by 25 
heating and applying pressure to said object 
via said film by means of a transfer roller, 

wherein a peel roller for peeling said sup- 
port of said film adhering to said transfer ob- 
ject from said object downline from where said 30 
film passes over said transfer roller, is dis- 
posed in the vicinity of said transfer roller, 

said image writing means is provided with 
a film support member for supporting said 
transfer film when said transfer ribbon is 35 
brought into contact with said first transfer lay- 
er of said transfer film so that said transfer ink 
on said transfer ribbon is transferred to said 
first transfer layer by said thermal head, and 

said film support member is provided with 40 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer and said cover layer consisting of a 45 
heat-resistant polymer compound. 

13. An image transfer device as defined in claim 
12 wherein said heat-resistant polymer com- 
pound is polytetrafluoroethylene. so 

14. An image transfer device as defined in claim 
12 wherein said heat-resistant polymer com- 
pound is a copolymer of tetrafluoroethylene 
and perfluoroalkylvinylether. 55 
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said transfer film and facing said stage on 
which said transfer film is mounted, said heat- 
ing bodies being caused to emit heat accord- 
ing to image element information so as to 
transfer said first transfer layer to said transfer 5 
object. 

22. An image transfer device as defined in claim 
21 wherein said secondary transfer means fur- 
ther comprises: to 

detection means for detecting an area of 
said transfer film where secondary transfer is 
to be performed, and aligning said area with 
the surface of said transfer object, 

positioning means for fixing the positional 75 
relationship between said transfer film and said 
transfer object when said detection means has 
detected that said area of said transfer film is 
correctly aligned with the surface of said trans- 
fer object, 20 

a thermal head for transferring said first 
transfer layer and transfer ink layer on said 
transfer film to said transfer object according 
to information relating to said transfer object, 
after said positioning means has correctly posi- 25 
tioned said transfer film and said transfer ob- 
ject relative to one another, and 

a drive mechanism which moves said ther- 
mal head closer to or further from, and which 
can slide relative to, said transfer film and said 30 
transfer object whereof the positions have 
been determined when said transfer is per- 
formed by said thermal head. 

23. An image transfer device as defined in claim 35 
21 wherein said support roller is provided with 

a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone ao 
elastomer and said cover layer consisting of a 
heat-resistant polymer compound. 

24. An imiage transfer device as defined in claim 

21 wherein said support roller is provided with 45 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 50 
heat-resistant polymer compound and said 
heat-resistant polymer compound being poly- 
tetrafluoroethylene. 

25. An image transfer device as defined in claim 55 
21 wherein said support roller is provided with 

a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 



and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 
heat-resistant polymer compound and said 
heat-resistant polymer compound being a 
copolymeroftetrafluoroethyleneandperfluoroalk- 
ylvinylether. 

26. An image transfer device as defined in claim 
21 wherein said support roller is provided with 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 
heat-resistant polymer compound and said 
heat-resistant polymer compound being 
polyethylenenaphthalate. 

27. An image transfer device as defined in claim 
21 wherein said support roller is provided with 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 
heat-resistant polymer compound and said 
heat-resistant polymer compound being a 
polyimide, polyamidoimide or polyetherimide. 

28. An image transfer device as defined in claim 
21 wherein said support roller is provided with 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 
heat-resistant polymer compound and said 
heat-resistant polymer compound being poly- 
phenylenesulfide. 

29. An image transfer device as defined in claim 
21 wherein said support roller is provided with 
a main body having a predetermined rigidity, 
an elastic layer disposed on said main body 
and a cover layer disposed on said elastic 
layer, said elastic layer consisting of a silicone 
elastomer, said cover layer consisting of a 
heat-resistant polymer compound and said 
cover layer being given electrical conduction 
properties by admixture of an electrically -con- 
ducting filler. 
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